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1.0 INTRODUCTION 

PRC Environmental Management, Inc. (PRC), was tasked by the U.S. Environmental 

Protection Agency (EPA) Region 5 to conduct a screening site inspection (SSI) at the Satra 

Concentrates, Inc. (Satra), site under Contract No. 68-W8-0084, Work Assignment No. 29-5JZZ. 

1.1 PROJECT BACKGROUND 

The discovery date of the Satra site is listed in the Comprehensive Environmental 

Response, Compensation, and Liability Information System (CERCLIS) as June 27, 1988. The 

Southeast District of the Ohio Environmental Protection Agency (OEPA) performed a preliminary 

assessment (PA) of this property in July 1988. The report was prepared by Scott Bergreen of the 

Southeast District of OEPA. 

PRC conducted a reconnaissance inspection at the Satra site on January 16, 1992. The 

reconnaissance inspection included an interview with a site representative and a walk-through 

inspection of the site. PRC reinspected the site on March 29, 1992. Based on the PA and the 

reconnaissance inspection, PRC prepared a site-specific implementation plan (SSIP) for the Satra 

site and submitted it to EPA for approval. EPA approved the SSIP on April 22, 1992. The 

sampling visit at the Satra site was conducted on April 2i5 and 29, 1992. During the sampling 

visit, a total of four residential well, 11 soil, seven sediment, two surface water, and one ground

water samples were collected. 

1.2 PURPOSE 

The purposes of the SSI are to collect information concerning conditions at the Satra site 

to assess the threat posed to human health and the environment, and to determine the need for 

additional investigation under the Comprehensive Environmental Response, Compensation, and 

Liability Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 

1986 (SARA). Specific objectives of the SSI are listed below. 

• To collect data to evaluate sites using the Hazard Ranking System (HRS) •' 

• To screen out sites that are not eligible for the National Priorities List (NPL) 
based on their HRS scores 

• To identify sites that may require removal actions to address immediate threats to 
human health and the environment 



The SSI is the first investigation performed to collect and analyze waste and 

environmental samples to support HRS scoring. Sampling locations are strategically chosen to 

identify hazardous substances present, determine whether contaminants are being released to the 

environment, and to determine whether targets have been exposed to site-related contaminants. 

After the SSI, EPA, in consultation with state authorities, shall determine if the site 

should undergo further investigation (resulting in possible NPL consideration), or be designated 

"site evaluation accomplished" (SEA). The SEA designation means that, based on information 

available at the time of the SEA designation, no additional investigations will be conducted. 

However, if new site information is brought to EPA's attention, the site may be reevaluated. For 

sites warranting further investigation under CERCLA and SARA authority, an HRS scoring 

package may be prepared after the SSI if the resulting data is sufficient. Some sites will require 

an additional investigation (i.e., an expanded site inspection) to collect specific sampling data and 

target information sufficient to support an HRS score of 28.50 or greater needed for proposal to 

the NPL. 

2.0 SITE BACKGROUND 

This section presents the site description, history, and current operations. Information in 

this section is based on the SSIP preparation, the site representative interview, and the site 

inspection. 

2.1 SITE DESCRIPTION 

The Satra site is a 61-acre ferrochromium facility located on County Road 74 (Gould 

Road), Jefferson County, Ohio (Figure 1). The Satra site is located about 4 miles south of 

Steubenville and 2 miles east of Mingo Junction. Steubenville and Mingo Junction are both 

mixed residential and industrial areas with populations of 22,000 and 4,600, respectively (Census 

of Population and Housing, 1991). The nearest residence is about 1,000 feet northwest of the 

site. The area around the site is extremely rural, and a large number of industrial plants are 

located on the Ohio River west of the site. 

There are two large buildings on site. Plant 1 and Plant 2. All operations take place in 

Plant 2; Plant 1 is idle (OEPA, 1987). An on-site water and sewage treatment plant treats 

sanitary wastewater before it is discharged to Cross Creek (PRC, 1992a). Three large waste piles 

from former operations lie northwest, south, and east of the plants. A chromium ore pile lies 

about 300 feet northwest of Plant 1. Figure 2 illustrates the site features. 
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The site is located on the floodplain of Cross Creek. Cross Creek empties into the Ohio 

River about 2 miles west from the site. Cross Creek is a recreational fishery that contains catfish, 

carp, whitefish, and small and large mouth bass (PRC, 1992b). 

The bedrock geology of this area consists of alternating layers of sandstone, shale, and 

limestone in varying proportions. The geology at the Satra site is characterized by less than a few 

feet to more than 50 feet of unconsolidated sediments overlying bedrock. These valley fill 

materials consist of clay, silt, fine sand, coarse sand, and gravel. Area residents surrounding the 

Satra site obtain drinking water from a shallow sand and gravel aquifer that runs parallel to Cross 

Creek and an underlying shale bedrock aquifer (ODNR, 1957-1980). Other ground-water 

resources in the area include a shallow alluvial aquifer underlying the Ohio River, which is used 

as a drinking water source for the cities of Brilliant and Mingo Junction (PRC, 1992c). 

Climate in the Steubenville area is classified as continental. Summer temperatures exceed 

89»F an average of 16 days per year. Winters are cold and cloudy. An average of 40 inches of 

precipitation falls annually in this area, resulting in net precipitation of 4.9 inches (PRC, 1990). 

U l SITE HISTORY AND OPERATIONS 

According to plant manager Louis Dipaolo, the site was originally owned by the Foote 

Mineral Company, which had merged with the Vanadium Corporation of America in 1970. Foote 

Mineral Company and the Vanadium Corporation of America have produced ferrovanadium, 

ferrotitanium, ferrocolumbium, and ferroboran at other metal refining facilities. However, 

materials produced at the Satra site between 1970 and 1975 are unknown. 

Satralloy bought the site from Foote Mineral Company in 1975. Satralloy manufactured 

alloy from chrome ore that was shipped to the site. The ore was smelted and refined in electric 

arc furnaces. The furnaces were shut down in December 1982. Between 1975 and 1982, large 

quantities of slag and baghouse dust waste were generated and dumped on site. About 100,000 

tons of high-carbon slag, 700,000 tons of low-carbon slag, and 3,500 tons of baghouse dust were 

stockpiled from about 1975 to 1982. The total area of on-site waste disposal is about 61 acres 

(OEPA, 1987; USGS, 1968). Most of the waste has been deposited on unlined surfaces, without 

cover (PRC, 1992a). 

The site changed names from Satralloy to Satra Concentrates, Inc., in November 1986 

(OEPA, 1987). Satra recovers usable ferrochromium from existing piles of low-carbon slag waste 

using a water concentration process. A bulljig separates the metallic ore from the slag waste 

(OEPA, 1987). The slag is crushed and sent to a water clarifier, where a difference in specific 



gravity separates alloy from spent slag. The recovered alloy is dried and shipped off site; the 
spent slag is sold as road aggregate. A sludge material is generated from this process and is 
disposed of in one of seven settling ponds on site. 

Most of the wastewater from the water concentration process is recycled, but about 
2 percent of the wastewater flows through a series of seven settling ponds. This untreated 
wastewater and surface runoff from the central eastern area of the site flow through an outfall 
ditch that leads to Cross Creek (OEPA, 1987). Another outfall ditch leading to Cross Creek 
drains runoff from the high-carbon slag pile in the northeast area of the site (see Figure 2). 

Satra has a National Pollutant Discharge Elimination System (NPDES) permit (Permit No. 
OID00036*CD). Three outfalls to Cross Creek covered by the permit are sampled monthly 
(Figure 2): 

• Outfall 001 monitors sanitary discharge to Cross Creek after the discharge has 
been chlorinated and before it enters the creek. 

• Outfall 003 monitors runoff from the high-carbon slag pile in the northeast area 
of the site. 

• Outfall 004 monitors water concentration process overflow from the settling ponds 
and surface runoff from the central eastern area of the site. 

According to monthly operating reports supplied to PRC by OEPA, hexavalent chromium at 
0.021 micrograms per liter (^g/L), total chromium at 0.112 Mg/L, and barium at 1.03 /ig/L 
have been detected at Outfall 004. These contaminants have also been detected at comparable 
levels at Outfall 003 (OEPA, 1991). 

OEPA required that the sludge from the water concentration process be evaluated for 
Extraction Procedure (EP) Toxicity in 1986. Laboratory analysis detected chromium, cadmium, 
lead, and barium at levels too low for the sludge to be considered hazardous waste (Dipaolo, 
1986). 

3.0 FIELD OBSERVATIONS, SAMPLING PROCEDURES, AND ANALYTICAL RESULTS 

. This section outlines field observations, sampling procedures, and analytical results at the 

Satra site. Individual subsections address the site representative interview and reconnaissance 

inspection, sample locations, and analytical results. Rationale for specific SSI activities are also 

provided. The SSI was conducted in accordance with the EPA-approved SSIP, dated March 20, 

1992, and the EPA-approved generic quality assurance project plan (QAPjP), dated October 25, 



1991. The EPA Potential Hazardous Waste Site Inspection Report (Form 2070-13) for the Satra 

site is provided in Appendix A. 

3.1 RECONNAISSANCE INSPECTION 

On January 16, 1992, PRC conducted a reconnaissance inspection of the Satra site. The 

reconnaissance inspection consisted of an interview with site representative Mr. Louis Dipaolo 

and a visual inspection of the site. The interview was conducted to gather information that 

would aid PRC in conducting SSI activities. 

PRC conducted the visual inspection of the Satra site and surrounding area to determine 

appropriate health and safety requirements for conducting on-site activities and to make 

observations that would aid site characterization. PRC also evaluated the need for an immediate 

removal action and selected possible sampling locations during the visual inspection. PRC was 

accompanied by Mr. Dipaolo during the inspection. Photographs No. 1 through 9, taken during 

the visual inspection, are included in Appendix B. 

The team observed the three outfalls covered by the NPDES permit. The creek water at 

Outfall 004 had a slight gray color. A milky pink material was discovered in sediments at Outfall 

003 (see Photograph No. 2). PRC observed no signs of such discoloration at Outfall 001 (see 

Photograph No. 1). 

The team observed wastewater discharging from the water concentration process (see 

Photograph 3). This wastewater flows from the process area through a drainage pipe into an open 

drainage channel; the water then flows through the seven settling ponds and discharges into Cross 

Creek (see Photograph Nos. 6, 7 and 8). According to Mr. Dipaolo, the ponds are dredged at 

least once a year, and the dredged mud is shipped off site. PRC did not observe sludge from the 

water concentration process during the site visit. 

The PRC field team observed on-site waste. High-carbon slag is deposited south of 

Plant 2 and east of Plant 1. Low-carbon slag and chromium ore from previous operations are 

stored on a hill northwest of the plants (see Photograph No. 4). Baghouse dust is dispersed 

throughout the low-carbon slag piles and cannot be easily discerned (see Photograph No. 5). A 

dry magnetic recovery operation was recently put into effect on this hill. 

Finally, PRC surveyed the site and neighboring properties to determine drinking water 

well sampling locations. A standby well is on site but does not supply drinking water (see 

Photograph No. 9). Site workers drink bottled water. Water from the on-site well is assumed to 



be used for sanitary purposes.. A few of the residents drink bottled water and use well water for 

bathing and sanitary purposes. One resident reported that the well water had a sulfur taste and 

attributed this to strip mining in the area. 

PRC revisited the site on March 29, 1992 to gather additional information on residential 

well use. During this reinspection, fishing was observed in Cross Creek at the Gould Road 

bridge downstream from the site. PRC also observed fishing in Cross Creek during the sampling 

visit, between Outfall 003 and Outfall 004 (see Photograph No. 10). 

3.2 SAMPLING LOCATIONS 

PRC collected four residential well, 11 soil, seven sediment, two surface water, and one 

ground-water samples on April 28 and 29, 1992, at locations selected during the reconnaissance 

inspection (see Figure 3). Portions of each sample collected during the SSI were offered to and 

not accepted by the site representative. 

Standard quality assurance and quality control (QA/QC) procedures for SSI field activities 

were followed during the collection of all samples. These procedures, including sample 

collection, packaging, shipping, and equipment decontamination, are documented in the EPA-

approved generic QAPjP, dated October 25, 1991. 

3.2.1 Residential Well Samples 

Off-site residential well samples were collected to determine whether hazardous 

substances have been released from the Satra site to ground water. RW-1 and RW-4 were 

collected from residential wells hypothesized to be primary targets of potential ground-water 

contamination from the site. Wells RW-2 and RW-3 were originally selected as background wells 

for the sand and gravel aquifer and bedrock aquifer, respectively. During the sampling trip, PRC 

selected an alternative location for Well RW-3 because the well specified in the SSIP was no 

longer owned by the person contacted for permission to sample. Well RW-3 was later discovered 

to be screened in the sand and gravel aquifer and could no longer function as a background 

bedrock well location. Wells RW-1 and RW-2 are also in sand and gravel; RW-4 is'in bedrock 

(see Figure 3 for residential well sampling locations). 

RW-1  

 

 

NON- RESPONSIVE



NON- RESPONSIVE



 

 

RW-4  

 

 

 

The water from this well is not used for drinking, but is used for bathing and sanitary purposes 

(PRC, 1992a). 

RW-3  

 

 

 

A duplicate sample (RW-ID) was collected from sampling location RW-1. A field blank 

(FB-1) was collected and subjected to the same environmental conditions as other samples 

collected to ensure that proper QC procedures were followed during sample handling. 

3.2.2 Soil Samples 

PRC collected four soil samples from the waste piles and the chromium ore pile to 

determine the potential for direct contact of hazardous substances by site workers and area 

residents. Five soil samples were collected from the drainage channel leading from Plant 2 and 

from other surface water runoff pathways to document the migration of hazardous substances 
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from on-site sources into Cross Creek. Two background soil samples were also collected (see 

Figure 3 for soil sampling locations and Appendix B for photographs of sampling locations). 

SS-1, SS-4, SS-10, and SS-11 were collected from a baghouse dust pile, the chromium ore 

pile, the high-carbon slag pile south of Plant 2, and the low-carbon slag pile on top of the hill 

northwest of Plants 1 and 2, respectively (see Photograph Nos. 11 through 18, 22, and 23). These 

samples were collected to establish the presence of hazardous substances on site. 

SS-8 and SS-9 were collected from the settling ponds leading from Plant 2 and 
discharging into Cross Creek (see Photograph Nos. 19, 20, and 21). SS-5 was collected from the 
outfall ditch leading from the high-carbon slag pile on the east side of the site to Outfall 003 (see 
Photograph Nos. 24 and 38). This sample was collected immediately south of the outfall ditch's 
confluence with a roadside ditch. SS-6 was collected from the roadside ditch about 6 feet 
upstream of the confluence with the outfall ditch (see Photograph No. 25). SS-7 was collected 
from the outfall ditch about 10 feet south of SS-5 (see Photograph No. 26). 

Background samples SS-2 and SS-3 were collected from a hill west of Sheeprock Road 
and from a wooded area about 40 feet northeast of the Gould Road bridge, respectively (see 
Photograph Nos. 27 and 28). These samples were collected to establish a baseline for comparing 
potentially contaminated areas with unaffected areas. 

3.2.3 Sediment Samples 

PRC collected a total of seven sediment samples to document a release of hazardous 
substances to Cross Creek, a known fishery, from the Satra site. SD-2 was collected from Cross 
Creek upstream of its confluence with Mclntyre Creek (see Photograph No. 41). SD-3 was 
collected about 230 feet west of Sheeprock Road in Mclntyre Creek upstream of its confluence 
with Cross Creek (see Photograph No. 42). SD-4 was collected below the confluence of Mclntyre 
Creek and Cross Creek, in a slow-moving zone along Cross Creek's north bank (see Photograph 
Nos. 39 and 40). SD-2, SD-3, and SD-4 were collected as background samples to verify that no 
other contamination is entering Cross Creek upstream of the site. "• 

SD-6 was collected between Outfalls 004 and 001 (see Photograph No. 32). SD-7 was 
collected south of Outfall 003, about 30 feet downstream of the outfall ditch (see Photograph No. 
30). SD-5 was collected about 28 feet upstream of SD-6 to identify where site contamination 
begins (see Photograph Nos. 34 and 35). SD-8 was collected from a slow-moving zone of Cross 
Creek, south of the Gould Road bridge, to determine if contamination had reached the fishery 
downstream of the site (see Photograph No. 29). 

I I 



3.2.4 Surface Water Samples 

Two surface water samples were collected by PRC to verify surface water contamination. 

SW-1 was collected from Outfall 003; a duplicate sample (SW-ID) was also collected from this 

location (see Photograph No. 31). SW-1 was collected to document the release of hazardous 

substances from the water concentration process into Cross Creek, a documented fishery. SW-2 

was collected from Outfall 004 (see Photograph No. 33). This sample was collected to determine 

whether hazardous substances from the high-carbon slag pile at the east end of the site and the 

waste piles on the hill northwest of the site are entering Cross Creek via overland migration. 

3.2.5 Ground-Water Samples 

MW-1 was collected from the standby well on site to determine whether contaminants 

from the Satra site have migrated to ground water. Information concerning the well's depth and 

the aquifer in which it is screened was not available. 

3 3 ANALYTICAL RESULTS 

Residential well, soil, sediment, surface water, and ground-water samples were analyzed 

through the EPA Contract Laboratory Program (CLP). All residential well, surface water, and 

ground-water samples were analyzed for full routine analytical services (RAS) parameters. Soil 

samples SS-1, SS-2, SS-8. and SS-9 were also analyzed for full RAS parameters. Sediment 

samples and all other soil samples were analyzed for RAS inorganic analytes and volatile organic 

compounds. All the substances analyzed for are included in the EPA Target Compound List 

(TCL) and Target Analyte List (TAL). 

Significant findings of the residential well, soil, sediment, surface water and ground

water samples are presented in Tables 1, 2, 3, 4, and 5, respectively. A summary of all detected 

substances is provided in Tables 6, 7, 8, 9, and 10, respectively. EPA reviewed the results for 

compliance with the terms of the CLP and approved the data. PRC also evaluated the data for its 

usability and modified the reported results based on EPA auditor recommendations. 
to 

3.3.1 Residential Well Samples 

Residential well sample analyses do not indicate that hazardous substances have been 

released to ground water from the Satra site. Analysis of samples RW-2 and RW-4 showed 

elevated levels of barium and manganese at 825 fig/L and 185 /ig/L in RW-2; and 1,150 ^g/L and 

31.5 fig/L in RW-4, respectively. RW-4 contained potassium at 5,120 /Xg/L. However, barium, 
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TABLE 1 
SIGNIFICANT FINDINGS OF RESIDENTIAL WELL SAMPLE ANALYSES 

Notaa: 
All ooncanlmtiana In intauganw per Mer (ug/L) unlaas 
CRQL - Contmct-rmiijlred quanUktion limit 
ND - Not dalactwJ 
CRDL - Ct>ntMCt- f<>i fd detection lltrtt 

ottiefwiaa noted. 



TABLE 2 
SIGNIFICANT FINDINGS OF SOIL SAMPLE ANALYSES 
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NA 
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SIGNIFICANT FINDINGS OF SEDIMENT SAMPLE ANALYSES 
SAMPUNO LOCATION 
TIME 
DATE 
WATER BOOV 
DEPTH (InciMa balaw araund ludaeal 
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acalona 

oatdum 
CnfOflHU fH 
maanaakm 

CRQL 
10 

9.000 
10 
9.000 

8 0 - 2 
1930 
04/2«/»2 
CcaaaCraak 
2 l e 3 
EQKIS 
MERA13 

m^mM^m^. 27 

SD-3 
1930 
04/2*/a2 
Mdnvra Cnak 
2 la 3 
EQKI4 
MERA14 

8D-4 
1500 
04/28/a2 
CraaaCnak 
2 la 3 
EOKIS 
MERA19 

8D-5 
1300 
04/2WB2 
Craai Cnak 
2 l e 4 
EQKia 
MERA18 

8 0 - 8 
1230 
04/2Sff2 
CraaaCnali 
2 l o 4 
E0K17 
M E m i 7 

8 0 - 7 
1048 
0 4 B a « 
CroaaCraak 
2 M 4 
EQKia 
MEARia 

8 0 - 8 
1030 
04/28m 
CraaaCtaall 
2 1 . 4 
EQKia 
MERAia 

13.8 
1.800 

15.4 
2.830 

ND J!!'?.^ .̂ ..̂ w~..v„ .^.„.^„.„ NO 
J!5.UJ.o^JJ. . l U M J . . . . . ^ 

98.700 13.200 108.000 17.300 1 8.570 
18.7 
2.880 

28.5 
2.880 

327 
13.400 

24.4 
2.0S0 

18.8 
1.780 

All afganlc oan^aund oanoanlrallono a n In mteragrarai par kHogroni (ug/bg) untaaa ottiafwriaa nolad. 
M Inaiganle analyia eonoanlrallena a n k< mMtgiana pat kNogram (mg/bg) unlOH oOtararlta naiad. 
CRQL • Contrad-ro^ulrad quanlNallon llnia 
NO > Not dataclad 
CRDL - Canlracl-nqulrad dalacMon IWB« 



TABLE 4 
SIGNIFICANT FINDINGS OF SURFACE WATER SAMPLE ANALYSES 
8AMPt . lNG LOCATION S W - t S W - t O S W - 2 F B - 1 T B - 1 

TIME 1100 1100 1245 1210 OOOO 

DATE 04/2g/B2 04/2g/B2 0*I7BI»2 04/2B/P2 otpB/m 
CLP OrgwWc Traff ic Report No. 

C L P fcioTganlc TralBc Repor t No. 

EQK30 

MERA30 

EQK3I 

MERA31 

EQK32 

MERA32 

EQK33 

UERA33 

EaKS4 

I C R A M 

APPEARANCE 

a l u m i r a m 200 NO S.BB 276 NA 

t o NO NO S.7BJ ND NA 

' » f * ^ 200 27 .58 27.7B 10.48 NO NA 

CfWOfHiUHt 743 751 810 NO 

megneehim 5,000 00,700 02,000 8.870 ND 

menpeneee 15 8 .08 8.2B 47 ND 

S.OOO e,240 e,140 15,700 ND 

5.000 28.000 28 .SOO 2a .000 337BJ NA 

/Ul conoenl ratk inB are In microgranie per l i ter (ug/L) unleea uMiemniee no ted . 

CRDL - C o n l r K t - r e q u i r e d detec t ion limK 

ND > Not de lec ted 

NA - Not app l i cab le 

ANALYTE QUALFIER8 

B 

J 

DEFINITION 

Velue ie real, but ie ebone inetiumar* delectian limit WMJ below CRDL. 

V^ue ie above CROL and le wi eeUmatod value becauee ol a QC pratoool. 

INTERPRETATION 

Value may be semiiiuanMatlMe. 



TABLE 5 
SIGNIFICANT FINDINGS OF GROUND-WATER SAMPLE ANALYSES 
SAMPUNG LOCATION 

f i te ied) 
MW-10 
(Fiteied) 

FB-1 re-1 

n t g 1025 1025 1100 
DA-IE 04/2^82 Q4/2IVB2 04/2^82 04/av» 
OEP-m (leet below ground gufaeey NA NA 
CtP OigwiiB Tiiflic Report No. 
CtP Inofgwite TiaffIc Report No. 

EQK2e 
MERA2e 

EOK27 
ICRA27 

EQK2S 
ICRA2e 

EQK2B 
MERA28 

APPEARANCE 
^ 5 ^ <WtWQ4A»CAAMi.y7Ea CRDL ^ 

8,000 35.400 38,200 ND NA 
5.000 24.700 20,400 71 IB 

AM ooncertiBtkins are In micrograme per Nler (ug/L) laiiaea utfiwiilbe noted. 
a ^ ^ % ^ ^ . ^ * • * ^ M . ^ H I I M . ^ -a * - H ^ •• • • i ^ ^ ^ j e 

LtHLA. * coniraci—rw|umd cMtacoon NnNi 
ND - Not datKtod 
MA - N « applteabto 

ANALY1E QUAUFERS 
8 

OERNmON 
VMuele teal, but la above InetnMneni detection ftnH and bdfcmiCBDL. 

INTERPHETA110N 
VWua mey be samiquinliMiiM. 



TABLE 6 
SUMMARY OF RESIDENTIAL WELL SAMPLE ANALYSES 

COMPOUND QUAURBtS 
J 

DERteTION INTERFRETAHON 
Comptiuid value m y be aemlquanaMlveL 



l A d L t / 
SUMMARY OF SOIL SAMPLE ANALYSES 
SAUPIMO LOCATKM 

TIME 

DATE 
OEPm (bMbaa baloe graund e i f lB i t 
CLPOlgeilo TraliD RayartMo. 
CLP margxto TiMo Itapart Na. 
APPEARDNCe 

B a U i a 
M i m a 

n w b f i r i n a 
2 -na l i i r k<w l> t i l l a n o 
d b a u a t u i a i 
•uar tna 
phOTt f f i rana 
OTtiiacma 
M b a a l a 
t u a f X t i e i a 

pyvana 
banialalwtirMana 
atUTMia 

banialbltuar«f>fln« 
bancalklkiafantimo 
banialatovma 
kidaial lJ.a-adlMrwa 
d»ailo|a> h n t i i r a a 
bOT>alaA.llpar<l«a 
p e s n c 0 e » f c a s 
daka-8H0 
4.4-DOE 
• i d r t i k a l M a 
Kaka oklardeia 
Ho i t am io AMALrrea 

e ieaeny 
n « i l i 
bal toa 
banrikm 
oaibakini 
o i M u i a 
d l tan ikMl 
otbm 
oaeear 
Inn 
laad 
wagiMkwa 
laewnaaa 
niMounr 
nki ta l 
DoMataa 
•alailan 
dimf 
•odwa 
* i d K i n 
vnadkm 
Itaa 

10 
10 

10 
to 
S M 
aoo 
990 
MO 
MO 
MO 
MO 
MO 
I M 
MO 
* M 
MO 
MO 
OM 
MO 
3 M 
CROL 
I T 
9.S 
S.S 
1.7 
C IOL 
40 
12 
2 
40 
1 
1 
t.ooo 
2 
10 
1 
20 
0.0 
1.000 
9 
0.1 
t 
1.000 
1 

a 
i.ooe 
2 
10 
4 

8 8 - 1 

l O M 

• w m 
NA 

EQKOI 
MERAOI 

8 8 - 2 
I S M 

•4ffW82 
• - r 
eoKoa 
UERAoa 

a i a a k S a ^ a u i 8 l K k 8 8 * 
OuM Oay 

eaekgiound 

S S - S 
I 4 H 

•4nw*2 
• - r 
EOKM 
UEfliloa 
Caataa 8 l K k 
0>a 

S S - 4 
l ice 
• 4 « « S » 
NA 
EOKS4 
HERAOS 
WwinB nBBby 
Mud 

s s - s 
14M 

• 4 / 2 « S t 
o - r 
EQKOS 

UERAOS 
8>aai S a i d / 
PMiblaa 

88-8 
I4M 
04/2W«l 
s - r 
EOKM 
MERAM 
IkaySOTd 

8 8 - 7 
1440 

•4 f lW« 
• - r 
EQK«7 
MERA07 
Orayaw 

S 8 - « 

I 2 M 

M M M 
NA 
EOMM 
MERAM 
(bay M i d 

8 8 - « 
I S M 

•4AWS2 
MA 
EOKM 
MERAM 
StaakSlag 

8 8 - 1 * 
I S M 

•4aws i 
MA 
E O K I * 
MERAIS 

Caaraa t tay 
S b « 

8 8 - 1 1 
I12S 

•4«wa2 
NA 

EOKI I 
MERAI I 

NO 

NO 
ND 
9SJ 
NO 
aaa j 
NO 
ND 
•70 
4 M J 
ND 
9 .9M 
ND 
2.300 
SOOJ 

!.•«• 
WOJ 
I90J 
MOJ 
msissisisis^ 
ND 
ND 
a.OLlP 

ND 
^SSSSG^^^^S 
10.400 

NO 
2 i .<J 
70. ( 
0 . 7 « 
NO 
• . M O 
I I . 40» 
M.2 
I I * 
2i.aoo 
04 IJ 
i7o.se* 
1,710 
I.OJ 
• • 4 
9848 
ND 
i.ae 
i iaa 
i .« 
» l . 9 
• .SW 

L*j , „ „ . . - _ • _ „ 

l i f t ) 
40J 
NO 
I 4 e j 
NO 
NO 
I 4 J 
aaj 
ND 
a j 
NO 
NO 
ND 
ND 
ND 
NO 
NO 

'MWMM 
* i ( j p 
ND 
ND 
NO 

^^ssmisum 
11,200 
MD 
IS.SJ 
7 4 * 
*.3m 
NO 
•448 
27.7 
IS.7 
27.7 
M,ao* 
M . W 
9.14* 
M 7 

MD 

».* 
i.sae 
NO 
• • s a 
9 4 . 0 
• S S 

2».^ 
•4 .a 

SJ 

N * 
NA 
NA 
NO 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

'inmsmf^i 
NO 
NA 
NA 
NA 

II.70O 
MD 
l « . M 
1*9 
• saa 
MO 
•.sat 
l i s 
1S.« 
2 7 J 
M,9oe 
7S.U 
t . 5 M 
I.S7» 
MO 
M.S 
l .OM 
• S A I 
MD 
M.aa 
• 498 
I S . l 
I M 

NA 
NA 
NA 
MO 
NA 
MA 
NA 
NA 
NA 
NA 
NA 
MA 
MA 
MA 
NA 
NA 
NA 
MA 
fs^jtss^msi^si^. 
NO 
NA 
NA 
NA 

'MMMM 
9.840 
ND 
I . U 
14.98 

NO 
ND 
4 .SM 
1.1 IS 
S.7B 
124 
l a . i M 
4 . I J 
M.4Sa 
2 0 * 
0.2«J 

lao 
sno 
NO 
ND 
4*.oa 
MO 
• .48 

NA 
NA 
MA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
MA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
MA 
NA 
NA 
NA 
NA 
MA 
MA 
MA 
NA 

ND 
ND 
ND 
9SJ 
SMJ 
SSJ 
9SJ 
•OOJ 
SSOJ 

SSW 
4saj 
MO 
54aj 
SSJ 
s ia j 
ssw 
71J 
seoj 

ND 
ND 
MO 
MO 
20SJ 
NO 
ND 
40M 
SIOJ 

2ISJ 
s n j 
2,SW 
4 i a j 
I7«J 
29«J 
ztai 
NO 
24«J 

NA 
NA 
NA 
NO 
MA 
NA 
NA 
NA 
MA 
NA 
NA 
NO 
MA 
MA 
MA 
MA 
NA 
NA 

NA 
NA 
NA 
NO 
MA 
NA 
NA 
NA 
MA 
NA 
NA 
NO 
NA 
NA 
NA 
NA 
NA 
NA 

j r j ^ ^ ^ ^ ^ g ^ ^ '.̂ ^^ l̂̂ /̂l̂ l̂̂ ll̂ /jil̂ fSlfSS^^^Sl̂ lffS^^S^^ î̂ f̂̂ ^Sf̂ fplpp^g l̂ll̂ l̂ l̂l!)̂  
NO 
MA 
MA 
NA 

mmimm •71 
i i . t a j 
i . 2 a j 
77.48 
ND 
ND 
S4S.0OT 

a.o 
ND 
• t e j 
43* 
I.7J 
• . S M 
los 
NO 
ND 
2028 
NO 
NO 
29sa 
MO 
4.18 

I 8 . * X I . U 

ND 
MA 
MA 
NA 

•^MMSl^Ml: 
I . I IO 
ND 
4.SJ 
4 3 . M 
NO 
NO 
» 2 . S W 
4^.2 
MO 
•.7ej 
7S1 
S.SJ 
• .SW 
177 
ND 
MO 
NO 
NO 
NO 
i^sa 
MD 
IS. 18 
I I .SJ 

ND 
MA 
NA 

iNA 

t aw 
NO 
2.SJ 

w . a 
ND 
I.ae 
2 M . S M 
IS4 
•.•a 
• se j 
S.97S 
• • J 
S.SW 

s n 
NO 
• • . 7 *J 
• sn 
NO 
ND 
2198 
MD 
• .78 
7 I . ^ 

NO 
I.9JP 
ND 
0.S4JP 

M ^ M M 
t S J W 
NO 
29.SJ 
S 2 . a 
NO 
2.18 
12S.0W 
LOW 
Asa 
I7.SJ 
7.87S 
M.4J 
42 .gw 
S.04S 
MD 
M I J 
I . I M 
MO 
MO 
2S08 
B . « « 
S7 
I M 

NO 
ND 
MD 

is.aw 
ND 
21 . U 
T i J B 
NO 
NO 
na.«M 
1.41* 
S.18 
2I.SJ 
• . •a* 
M.aJ 
S7.SM 
t s w 
ND 
SS.fSJ 
l . * M 
MO 
MD 
2148 
S.44B 
M . * 
» 7 

NO 
NA 

NA 

NO 
NA 
NA 
NA 

IS.SM 
M . W J 
2S.4J 
MS 
ND 
S.4 
ISS.SW 
l . ^W 
•.S8 
a4.sj 
7.84» 
4S.W 
M . S M 

2 . » M 
NO 
44.S 
1.49Saj 
MO 
MO 
2998 
• . • 2 8 
M . 7 
a7 

l 4 . a M 
NO 
I7.7J 
42.W 
NO 
1 . * 
WS.SW 
S.SW 
Asa 
IS.SJ 
a.*w 
sr.oj 
M . O M 
S.SW 
• L I ( J 

• 4 . ^ 
M 7 B J 
ND 
NO 
114a 
• .418 
M . 7 
4S7 

N a t M 1 
AM atgeile opwipaMBd aanciVaSona w hi mtefoyaa par k S a y a f i g^ * ) awlaaa aSlandaa woMd. | 
A l kiargnb anrtyWaaneaikaSana ara bl raHSgieaa 

\MD-NaldaMoWd 
NA - Na« aapaa^la 

tm klagrea tag/kit untaaa aSin laa aatad. 
» • > 

. 
COMPOUND OUAUPKRO 

J 
P 

ANALYTE C«ML»IER8 

• 

DEFMinCN 
V*ialaaae«alad. 

Tba l e — aHia 1— »M»aa la lamirMd. 
OEFMITKM 

MTERPRETATKM 

MTERPRETATKM 

http://i7o.se*
file:///MD-NaldaMoWd


SUMMARY OF SEDIMENT SAMPLE ANALYSES 
SAMPUNQ LOCATION 

TIME 

DATE 

DEPTH f n c t m a ba ton l y o u n d surilsce) 

CLP OrgBnic Tasffic N o . 

CLP Inorganic Tmf l ic No . 

VOLATILE OnOANIC COUPtXIMOS 

aoetana 

lo luano 

cteuVkte, 4 i fM( f i y l 

f i M l t v f w , t l i i o b i i ~ 

vWUKwOOf C M I M V y i 

<N0nQAA»C>IMALr7ES 

araanic 

ba r ium 

beiyBium 
a i d u m 

cobaR 

ooppe f 

Iran 

lead 

manga neee 

nichel 

pobiaa lum 

a o a u m 

vanadi t f ln 

2lne 

CRQL 

10 

10 

NA 

NA 

NA 

CRDL 

200 

10 

200 

5 
5.000 

10 

50 

25 

too 
3 

5.000 

I S 

40 

5.000 

5,000 

50 

20 

8 D - 2 

1S30 

04/28/82 

O t o e 

EQK13 

MERAIS 

W ^ ^ ^ ^ ^ ^ ^ ^ , 
zr 
N D 

^ ^ ^ ^ f ^ ^ m m ^ 

NO 

N D 

S D - 3 

1560 

04/20/82 

O t o O 

EQK14 

MERA14 

8 D - 4 

1500 

0 4 ^ 8 / 8 2 

O t o e 

EOKIS 

MERAIS 

Background 

N D 

a j 

N D 

ND 

S D - 5 

1300 

04/29/82 

O l o O 

E Q K i e 

MERAIO 

ND 

S D - a 

1230 

0 4 / 2 8 0 2 

O l o O 

EQK17 

M B M 1 7 

NO 

ND IND 

440JN 

240JN 

170JN 

57JN 

N D 

N D 

N D 

ND 

8 l > - 7 

1045 

04/29/82 

O t o O 

EQL10 

MERAIO 

^ ^ g ^ ^ ^ ^ ^ ^ 
N D 

S D - 0 

1080 

04/28^82 

O t o O 

EQK1B 

MERAIO 

^^^^^^^^^ 
ND ' ' " " - " - ^ 

J^5„..„^„.....„,,i!!P,„„„,„...„„.J 
NO 

N D 

N D 

ND 

N D 

ND 

7,050 

e.BJ 

82.8 

0 .728J 

13,000 

13.0 

11.08 

14.7 

21,500 

12.7J 

i.eoo 
1.500 

18.0 

086 

21 e j 

15 .08 

02.7 

7.010 

13.eJ 

73.0 

o.oaej 
21.400 

15.4 

22.2 

18.0 

35,800 

1S.5J 

2.B30 

1.420 

40.0 

8 4 0 8 

104J 

17.2 

83.7 

8,100 

a.3J 

1178 

1.2BJ 
se,700 

10.7 

14.7B 

20.4 

25.000 

17.4J 

2.000 
1.050 

27.5 

N D 

3 7 4 8 

18.78 

• 7 . 7 

8.080 

8.7J 

08.48 

1.1BJ 

13.200 

28.5 

18.88 

18.5 

42,300 

14.4J 

2.800 

1.470 

32.2 

1.5608 

2e7J 

22.0 

BS.0 

8.430 

7.aJ 

88 .28 

0.87BJ 
100.000 

327 

13.38 

10 J 

23.800 

22.SJ 

13.400 

1.000 

20.8 

NO 

377B 

20.08 

147 

5.000 

4 A I 

44 .88 

0 .078J 
17,300 

24.4 

11.SB 

0.8 

25,400 

10.5J 

2.060 

771 

w 
NO 

l O & l 

14.3 

80.0 

5,080 

e.4J 

47.08 

0.008J 
8.570 

10.0 

12.28 

11.0 

23.000 

t 5 . e j 

1.780 

787 

21.2 

ND 

1028J 

13.1 

01.1 

/Ul oripnic ooncenlMUona ara In niuugssma per kHo^am (ug/kg) unleea 

All Inorganicanalyta concanlmllona ara In iiiiSigiaiiie per M t o f ^ m (mg/kg) 

CRQL - Conbad-rwiuirad qianObilion Kmil 

ND - Not detected 

NA-Na(app8cable 

CmX. - Conbect-raqulred detectfon limit 

noted. 
otrMffWHs notoo. 

COMPOUND QUALIFIERS 

J 

ANALYTE QUAUFIERS 

8 

J 

D f f l N I T I O N 

Vk lue le eeUmeied. 

D f f l N I T I O N 

Wahje le raal , b U ia above Inel iuniai i t datecbon llm« a n d bekae CRDL. 

Vkk je la a b o v e CRDL a n d le e n eeOnated w ik je because of a QC pralooaL 

INTERPnETATtON 

Vkk je m^f b e eemtquanMaUve. 

INTERPRETATION 

Mbkia may be aamitvanUlaMve. 



TABLE 9 
SUMMARY OF SURFACE WATER SAMPLE ANALYSES 
SAMPUNG LOCATION 
Tine 
DATE 
ClP Ofi^ i iB TiBffic Report No. 
CLP liwfganlB Tiafflc Report No. 
APPEARANCE 
VOLATIIJE OnOAMC OOtfVUNOS 
acetone 
cFvoroTOfm 

TBMTA mCLY tHDENTTBD COItPOUNDS 
cyclohaMBnoi 
cyctoh—ne, twomo-
unknown ailoKane 

MWJNtMWCMIMI.rIt9 
ekaninum 
weenk: 
barium 
ceiclun 
cnranNun 
bon 
fTHQnsMtfn 
manQWwss 
poteMlum 

zmo 
cyanMe 

CRQL 
10 

10 

CRQL 

NA 

NA 

NA 

CHUL 

200 
10 
200 

5.000 

ID 
too 
5000 

15 
5000 

5000 

20 
10 

SW-I 
1100 
aV2e/B2 
EQK30 
MERA30 

S W - I D 
1100 

tupatm 
EQK31 

MERA31 

Ctoudy 

8W-2 
1245 
04/2IVB2 
EQK32 
IIERA32 
Cleer 

FB-1 
1210 
»V2Sira2 
EQK33 
ICRA33 
Clew 

TB-1 

EQK34 
ICRA34 
Cletv 

ND 
NO 

ND 

ND 

S3 
ND 

ND 
ND 

18 

20 

M ^ B ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ M ^ ^ ^ i ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ K i ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ! ^ ^ ^ ^ 
4J 

2JN 

M } 

4J 

ND 

2J 

3J 
NO 

^ , . ~ „ , „ „ ^ „ „ „ ^ ^ „ „ ^ . . „ 

ND 
ND 

'««i(/y>///jiaiC/>ii'/»v^4iw-'/»//ax', 
•/Xiixti»>K'//Siyx'//'m f̂i'/x»myiif/,vi',̂ iV/Si'̂  

ND 
27.58 

248,000 
74S 
215J 

00,700 

8.08 
0.240 

28.000 

3.38J 
M } 

M } 
27.78 

251,000 

751 
20.1BJ 

02,000 

8.28 
0.140 

28,800 

ND 
10.3 

8.78J 
18.48 

123,000 

818 
10BJ 

8,870 

47 
15.700 

23.000 

4 J 8 J 
ND 

M } 
NO 

M ) 
M } 
41.OJ 
ND 

ND 
M } 

33781 
SJBJ 
ND 

M } 

ND 

^^^m^F^rnKFyMmmFwA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 
NA 

AR oorsenlralton* In micitigram* per HMr (ug/l) 
CRQL - Conbact-reqiirad quenUtatton HmR 
ND - Not delectMl 
NA - Not ^ipHc^ile 
CftDL *a CuiRiabI—raquRed liatwfclion HmR 

urieee ottwrwiee noted. 

COMPOUND QUAUFERS 

J 

8 
ANALYTE QUAUFERS 

B 

J 

CCRNinON 
Mskje is eatkn^ed. 
Vhkje la Meo found In ttie eaaociatBd biwik. 
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potassium, and manganese were not detected at concentrations exceeding three times background 

in samples from the sand and gravel aquifer. Acetone was also detected in RW-2 but is not 

attributable to the site because it is a common laboratory contaminant and was detected in the 

trip blank. One tentatively identified compound (TIC) was detected in RW-1. 

RW-2 and RW-4 contained concentrations of manganese and barium exceeding drinking 

water standards. RW-2 contained concentrations of manganese exceeding the primary regulations 

of 0.05 milligram per liter (mg/L), and RW-4 contained concentrations of barium exceeding the 

secondary regulations of 1.0 mg/L. 

3.3.2 Soil Samples 

Soil sample analyses indicate that hazardous substances are present in on-site soils. A 

number of soil samples contained cadmium, chromium, copper, magnesium, nickel, and zinc at 

three times above background concentrations. These samples include cadmium in SS-7, SS-8, SS-

10, and SS-11; chromium in all the samples except SS-5, SS-6, and SS-7; copper in SS-1 and SS-

4; magnesium in SS-1, SS-4, SS-8, SS-9, SS-10, SS-11; nickel in SS-1 and SS-4, and zinc in SS-1 

and SS-11. Chromium was detected at 12,400 milligrams per kilogram (mg/kg) in soil sample 

SS-1 (baghouse dust) and at 1,110 mg/kg in SS-4 (chromium ore pile). Chromium was detected 

at a higher concentration in the baghouse dust sample (SS-1) than in the chromium ore sample 

(SS-4), most likely because the baghouse dust contains a concentrated level of chromium, while 

the chromium ore contains a number of different metals. Several polynuclear aromatic 

hydrocarbons (PAH) are considered site contaminants because they were detected at 

concentrations above the CRQLs and were not detected in the background sample. Acetone was 

detected in all soil samples except SS-3, SS-4, and SS-11. Acetone is not suspected to be site-

related because it is a common laboratory contaminant. 

3.3.3 Sediment Samples 

Sediment sample analyses indicate that hazardous substances are present in the sediments 

in Cross Creek, a known fishery. Levels of calcium, chromium, and magnesium were detected in 

SD-6 at greater than three times the background concentrations. Chromium was detected-at 327 

mg/kg in SD-6, which was collected where wastewater from the water concentration process 

enters Cross Creek at Outfall 004. Calcium and magnesium were detected in SD-6 at 106,000 

mg/kg and 13,400 mg/kg, respectively. 
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3.3.4 Surface Water Samples 

Surface water sample analyses indicate that hazardous substances are being released from 
the Satra site into Cross Creek. Chromium was detected in SW-1 at 743 fig/L, in SW-ID at 
751 Mg/L, and in SW-2 at 819 lig/L. Aluminum, magnesium, potassium, and sodium were also 
detected in some of the surface water samples at concentrations above the contract-required 
detection limit (CRDL). Arsenic, barium and manganese were also detected in surface water 
samples but at concentrations below the CRDL. 

3.3.5 Ground-Water Samples 

PRC collected one ground-water sample at the Satra site. Ground-water sample analysis 
indicates that relatively few hazardous substances are present in ground water. Magnesium was 
detected in MW-ID at 38,200 /ig/L and 35,400 /ig/L in MW-1. Sodium was also detected in 
MW-ID at 26,400 /ig/L and 24,700 /ig/L in MW-1. 

4.0 PATHWAYS 

This section discusses the pathways and associated targets. The four pathways of concern 
are ground-water, surface water, soil exposure, and air. 

4.1 GROUND-WATER PATHWAY 

Site geology consists of unconsolidated deposits beneath the flood plain of Cross Creek 

ranging from less than a few feet to more than 50 feet thick. These deposits consist of clay, silt, 

fine sand, coarse sand, and gravel. The bedrock beneath the entire basin consists of alternating 

layers of sandstone, shale, and limestone (ODNR, 1959). 

The sand and gravel aquifer and shale bedrock aquifer supply potable water. Area 
topography indicates that ground-water flow is probably radial from the hill northwest of the 
plants; shallow ground water probably flows southeast along the creek valley. Residential wells 
RW-1 and RW-2 are both developed in sand and gravel at 61 feet bgs (ODNR, 199ib). RW-3 is 
also developed in sand and gravel at 36 feet bgs. RW-4 is developed in shale bedrock at 40 feet 
bgs. PRC could not determine the aquifer in which the standby well is developed. Appendix C 
presents well logs for these wells; Appendix D shows well locations. 

The City of Steubenville obtains its drinking water from an intake on the Ohio River 
about 10 miles upstream of the site, and serves a population of 22,094 (PRC, 1992d). The cities 
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of Mingo Junction and Brilliant are supplied by wells located next to the Ohio River about 3 

miles upstream and 4 miles downstream of the site, respectively (PRC, 1992c). The Mingo 

Junction wells serve a population of 4,600, and the Brilliant wells serve 1,672 people. 

Based on well logs and conversations with the municipal water departments, PRC outlined 

the areas served by municipal systems on a U.S. Geological Survey topographic map of the site 

vicinity (see Appendix D). PRC estimated that 764 homes within 4 miles of the Satra site use 

private wells for their drinking water supplies (USGS, 1968). Based on a population density of 

2.5 persons per household for Jefferson County (Census of Population and Housing, 1991), the 

total number of people drinking ground water within a 4-mile radius of the site is 1,910 people. 

The nearest residence relying on a private well is sampling location RW-1, about 1,000 feet west 

of the low-carbon slag piles on the east side of the site. A 4-mile radius map of the Satra site 

area is provided in Appendix D. 

Analytical results do not indicate a release of site-related contaminants to ground water. 

4.2 SURFACE WATER PATHWAY 

The Satra site is located in the flood plain of Cross Creek (FEMA, 1981). Overland 

drainage from the east portion of the site flows into a drainage ditch and discharges into Cross 

Creek. The west portion of the site is drained by the seven settling ponds, which also drain 

wastewater from the water concentration process. 

The goal of the SSI was to evaluate the release of contaminants from on-site waste piles to 

Cross Creek, which is a recreational fishery. Surface water in Cross Creek and the Ohio River is 

not used for drinking water supplies within the 15-mile downstream target distance limit. Most 

residents located between 2 and 4 miles north of the site are served by the City of Steubenville's 

intake on the Ohio River, about 10 miles upstream from the site. An isolated wetland about 0.1 

mile in length is located about 1,000 feet southeast of the high-carbon slag pile on the east side 

of the site (National Wetland Inventory, 1977). PRC does not suspect that the Satra site has 

affected this wetland. 

Cross Creek is a potential surface water target for the Satra site, based on its documented 

use as a fishery. PRC observed fishing at the Gould Road bridge during a reinspection of the 

area on March 29, 1992, and directly in front of the site between Outfalls 003 and 004 during 

sampling activities on April 29, 1992. 
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Cross Creek enters the Ohio River about 5 miles east of the NPDES outfalls (USGS, 

1968). Cross Creek and the Ohio River are used for recreational fishing. Cross Creek contains 

catfish, carp, whitefish, and small and large mouth bass (PRC, 1992b). 

Chromium was detected in the outfall samples SW-1 at 743 /ig/L and SW-2 at 819 /tg/L. 

Chromium was also present in SD-6 at more than three times background concentrations. On-

site sources contained concentrations of chromium at three times background. This suggests that 

the release of chromium into Cross Creek can be attributable to the Satra site. 

4.3 SOIL EXPOSURE PATHWAY 

The Satra site is easily accessible, allowing area residents to come into contact with 

hazardous substances. There are no houses, schools, day care facilities, or sensitive environments 

on or within 200 feet of suspected areas of surficial soil contamination. There are about seven 

workers on site. The nearest residence is located about 1,000 feet west of the low-carbon slag 

piles on the hill northwest of the plants. The resident population threat is low because the site 

lies in a rural setting. The estimated population within a 1-miIe radius of the site is 437 people 

(USGS, 1968). 

Heavy metals were detected at elevated concentrations in soil samples taken from the 

waste piles. Chromium, copper, lead, magnesium, nickel, and zinc were detected in on-site 

source samples at concentrations significantly above background. SS-1 was collected from the 

baghouse dust pile and contained 12,400 mg/kg of chromium. 

PAHs were detected in soil samples taken from the settling ponds and from the baghouse 

dust pile. The source of the PAHs is not known, but because they were not detected in the 

background sample, they are considered to be related to site activities. 

4.4 AIR PATHWAY 

No odors or adverse health effects have been reported by nearby residents or workers. 

The baghouse dust pile northwest of the plants contains high concentrations of chromium and 

possibly could contaminate air. However, the resident population threat is low; the estimated 

population within a 1-mile radius of the site is 437 people (USGS, 1968). No odors or airborne 

particulates were observed during either the reconnaissance inspection or the sampling visit. In 

accordance with the EPA-approved SSIP, PRC did not conduct air monitoring during the SSI. 
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